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This Conservation Assessment was prepared to compile the published and unpublished information on the subject taxon 

or community; or this document was prepared by another organization and provides information to serve as a 
Conservation Assessment for the Eastern Region of the Forest Service.  It does not represent a management decision by the 

U.S. Forest Service.  Though the best scientific information available was used and subject experts were consulted in 
preparation of this document, it is expected that new information will arise.  In the spirit of continuous learning and 

adaptive management, if you have information that will assist in conserving the subject taxon, please contact the Eastern 
Region of the Forest Service – Threatened and Endangered Species Program at 310 Wisconsin Avenue, Suite 580 

Milwaukee, Wisconsin 53203 
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EXECUTIVE SUMMARY 
 
The Pyramid Pigtoe, Pleurobema rubrum (Rafinseque, 1820) is a small to medium sized mussel 
that is an inhabitant of large rivers. Pleurobema rubrum can be distinguished from other 
freshwater mussels by its elongated triangular shape, a shallow sulcus on the posterior slope and 
reddish colored nacre.  The historic range of this species included the Ohio River system and 
portions of the Mississippi River system.  Pleurobema rubrum is not listed by the U. S. Fish and 
Wildlife Service although several states consider P. rubrum to be endangered or imperiled.  
Pleurobema rubrum is considered to be tachytictic (glochidia do not overwinter in the marsupia).  
No host fishes have been identified for this species. Factors considered detrimental to the 
persistence of this species are the introduction of non-native species, pollution, siltation and 
habitat perturbation such as gravel mining or the construction of new impoundments.  Additional 
information regarding life history and genetic variation in P. cordatum, particularly additional 
testing of fishes for host suitability should be obtained prior to initiation of captive breeding and 
re-introduction or translocation projects. 
 
 Pleurobema rubrum (Rafinseque, 1820) Pyramid Pigtoe 
 
SYNONOMY 
 
Unio obliqua Lamarck, 1819; Wood 1856:200 [misidentification] 
Quadrula (Obliquata) obliquata (Rafinesque, 1820); Frierson, 1927:52 [misidentification] 
Obliquaria rubra Rafinesque, 1820; Rafinesque, 1820:314 
Pleurobema rubrum (Rafinesque, 1820); Stansbery, 1976a:50 
Quadrula rubra (Rafinesque, 1820); Vanatta, 1915:557 
Pleurobema obliquum rubrum (Rafinesque, 1820); Ortmann, 1918:550 
Unio ruber (Rafinesque, 1820); Conrad, 1853:257 
Unio mytiliodes (Rafineque, 1820); Deshayes, 1830:586, pl. 249, fig. 4 [misidentification] 
Unio mytilloides Lea, 1829 (non-Rafinesque); Frierson, 1927:52 [misspelling, misidentification, 
and wrong author and date cited by Frierson] 
 Unio cardiacea Guérin, 1828; Guérin, 1828: pl. 28, fig. 7 
Unio pyramidatus Lea, 1834; Lea 1834,109, pl. 16, fig. 39 
Margarita (Unio) pyramidatus (Lea, 1834); Lea, 1836, 21 
Margaron (Unio) pyramidatus (Lea, 1834); Lea 1852c:25 
Unio mytiloides var. pyramidatus Lea, 1834; Paetel, 1890:160 
Quadrula pyramidata (Lea, 1834); Simpson, 1900a:790 
Pleurobema pyramidatum (Lea, 1834); Ortmann, 1912a:264 
Pleurobema cordatum var. pyramidatum (Lea, 1834); Goodrich and van der Schalie, 1994:309 
Pleurobema cordatum pyramidatum (Lea, 1834); Murray and Leonard, 1962:76 
 
Type Locality: Ohio 
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DISTRIBUTION 
Ohio River System and its tributaries, including the Tennessee and Cumberland rivers. Parmalee 
and Bogan (1998) include portion of the Mississippi River System from Arkansas North to 
Wisconsin and Michigan.  Examination of existing museum records indicates that this species 
does not occur North of the Wabash River in Indiana and Illinois.  Populations do appear to exist 
West of the Mississippi in the Ouachita, Black and St. Francis Rivers.  Alabama (S2), Arkansas 
(S?), Illinois (S1), Indiana (S1), Iowa (SX), Kentucky (S1), Louisiana (S2), Mississippi (S1), 
Nebraska (S?), Ohio (S1), Pennsylvania (SX), Tennessee (S1S2), Virginia (S1), Wisconsin (SR). 
 
Figure 1. Distribution of Pleurobema cordatum. 
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DESCRIPTION 
 
The shell of this mussel is quite solid and heavy and inflated in the umbonal region.  The beak is 
elevated high above the hinge line and projects anterior to the rest of the shell.  The anterior 
margin of the shell is truncated and rounded whereas the posterior end is bluntly pointed.  The 
periostracum is usually a reddish or chestnut brown, often with a satiny appearance.  A 
prominent but somewhat shallow sulcus runs from the beak towards the ventral margin.  Hinge 
teeth are heavy, and the beak cavity is quite deep.  The nacre is typically white, but may be pink.  
Glochidia are undescribed, but are probably similar to P. coccineum (Conrad) which were 
described by Ortmann (1912) as "small, subovate, without hooks.  The length and height were 
"about the same: 0.15 mm." 
 
LIFE HISTORY AND ECOLOGY 
 
Pleurobema rubrum is typically found in large rivers but may occur in medium sized rivers as 
well (Gordon and Layzer, 1989).  Its preferred habitat seems to be riffles and shoal in shallow 
water with moderate to swiftly flowing currents.  Substrates range from coarse gravel to mud and 
sand to depths of about 4 meters.  No host information is currently available for this species.  As 
with other Pleurobema it is assumed that this species is tachytictic. 
 
STATUS 
 
The Pyramid Pigtoe was listed as threatened by Williams et al. (1993).  It is listed as state 
endangered in Virginia, Kentucky, and Illinois.  Pleurobema rubrum is considered to be a 
threatened  species in Ohio. Pennsylvania lists it under the synonym P. pyramidatum as globally 
imperiled, state extirpated (G2, SX), Indiana also lists it under P. pyramidatum as globally 
imperiled, state endangered (G2/G3, SE).  
 
LIMITING FACTORS 
 
Approximately 67% of freshwater mussel species are vulnerable to extinction or are already 
extinct (NNMCC, 1998).  Factors implicated in the decline of freshwater bivalves include the 
destruction of habitat by the creation of impoundments, siltation, gravel mining, and channel 
modification; pollution and the introduction of non-native species such as the Asiatic clam and 
the Zebra Mussel. 
 
Zebra Mussels: 
 
The introduction of consequent spread of Dreissena polymorpha in the mid to late 1980's has 
severely impacted native mussel populations in the Lower Great Lakes region (Schlosser et al. 
1996).  Adverse effects on unionid mussels stem primarily from the attachment of D. 
polymorpha the valves native mussels.  In sufficient numbers, D. polymorpha can interfere with 
feeding, respiration, excretion, and locomotion (Haag et al. 1993, Baker and Hornbach 1997).  It 
has been estimated that the introduction of D. polymorpha into the Mississippi River basin has 
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increased the extinction rates of native freshwater mussels from 1.2% of species per decade to 
12% per decade. 
Native mussels have shown differential sensitivity to D. polymorpha infestations.  Mackie et al. 
(2000) stated that smaller species with specific substrate requirements and few hosts and were 
long-term brooders were more susceptible than larger species with many hosts, than were short-
term brooders. Dreissena polymorpha has become widespread throughout the Ohio River 
system, and have the potential to seriously impact the native mussels in that system.   
 
Siltation: 
 
Accumulation of sediments has long been implicated in the decline of native mussels.  Fine 
sediments can adversely affect mussels in several ways they can interfere with respiration, 
feeding efficiency by clogging gills and overloading cilia that sort food.  It can reduce the supply 
of food by interfering with photosynthesis. Heavy sediment loads can also smother juvenile 
mussels.  In addition, sedimentation can indirectly affect mussels by affecting their host fishes 
(Brim-Box and Mossa, 1999).  Strayer and Fetterman (1999) have suggested that fine sediments 
may be more harmful to mussels in lower gradient streams where sediments can accumulate.  
Pleurobema rubrum favors large to medium sized rivers with strong currents (Gordon and 
Layzer, 1989) and therefore may be sensitive to the effects of stream modifications that alter 
these conditions, such as the constructions of impoundments which decreases current velocity 
and increases sedimentation. 
 
Pollution: 
 
Chemical pollution from domestic, agricultural, and domestic sources were responsible for the 
localized extinctions of native mussels in North America throughout the 20th century (Baker, 
1928, Bogan, 1993).  According to Neves et al. (1997) the eutrophication of rivers was a major 
source of unionid decline in the 1980's, while Havlik and Marking (1987) showed that many 
types of industrial and domestic substances: heavy metals, pesticides, ammonia, and crude oil 
were toxic to mussels.   The overall reduction in the range of P. rubrum may in part be due to the 
adverse effects of poor water quality. 
 
Dams/Impoundments: 
 
Impoundments whether for navigational purposes or for the generation of power can 
dramatically affect the habitat of freshwater mussels.  Impoundments alter flow, temperature, 
dissolved oxygen, substrate composition (Bogan, 1993).  In addition, they can isolate freshwater 
mussels from their host fishes thereby disrupting the reproductive cycle. Changes in water 
temperature can suppress or alter the reproductive cycle and delay maturation of glochidia and 
juvenile mussels (Fuller, 1974, Layzer et al. 1993).  As stated earlier, the construction of 
impoundments appear to produce conditions unfavorable for to P. rubrum. 
 
POPULATION BIOLOGY AND VIABILITY 
 
Although P. rubrum appears to be doing well in certain portions of its range, the listing by 
several states and the extirpation in Pennsylvania may be indicative of a trend that if unchecked 
could result in the extirpation of this species.  The combination of environmental insults such as 
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pollution, non-native species and siltation and commercial harvesting may are quite likely 
responsible for the apparent decline in this species.  Like its purported close relative P. 
cordatum, little is known about the life history of this species.  The lack of basic information for 
this species makes accurate projections of viable populations difficult.  Pleurobema 
pyramidatum  may represent a form of P. cordatum.  
 
Special Significance Of The Species: 
 
This species has some significance to the commercial shell industry.  
 
MANAGEMENT RECOMMENDATIONS 
 
Plans for the conservation of North American freshwater mussels have generally taken one of 
two approaches: 1.) the preservation of existing populations and allow the mussels to re-invade 
historical ranges naturally and 2.) to actively expand the existing ranges by re-introducing 
mussels through translocation from "healthy" populations or from captive rearing programs 
(NNMCC, 1998).    The second strategy is the more pro-active, and may ultimately prove to be 
effective, however several important factors should not be over-looked.  Before translocations or 
re-introductions occur it should be established that conditions at the re-introduction site are 
suitable for the survival of mussels.  Mussel translocation projects have had mixed success 
(Sheehan et al. 1989, Cope and Waller, 1995).  Re-introducing mussels into still contaminated or 
otherwise un-inhabitable habitat is a waste of resources and can confound attempts to obtain 
unbiased estimates of the survival of species after re-introduction.  Additionally, the genetic 
variation across and within populations should be assessed prior to the initiation of a 
reintroduction/translocation scheme (Lydeard and Roe, 1998).  Evaluation of the genetic 
variation is crucial to establishing a captive breeding program that maintains the maximal 
amount of variation possible and avoid excessive inbreeding (Templeton and Read, 1984) or 
outbreeding depression (Avise and Hamrick, 1996).    
 
Additional information about the life history of P. rubrum would prove important for designing a 
conservation program for this species.  Additional investigation into potential host fishes should 
also be a priority. The phylogenetic relationships of the genus Pleurobema are not well 
understood.  An examination of the genetic diversity of this species in conjunction with a well-
supported phylogeny would assist in accurately delimiting the range of this species. 
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